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M3o6pcreHMe npe^H£L3HfloeHD jyia passajibOpBKB nepcKpfatB&Tenefl H3 npo^KnbBbix Tpy<5, ycTaBaBB HB a eMMX 
b eKBaaniBajc Ha ooKoaaft po b cpx h oct h sopnyca BbmanHe&ki BaxjiOBBue uruxxxc ywrui, aa Koropbzx c 
nauono>K> oced Ha onopBbix nnacTMBax ycraHOBneHbi Bairhqy»imre arccMEHTbt (B3). rinocxae ynacTSH 
BtnioJineHw b bm^c manaHffpOT ecaMX qexoBOK (I_Q. Och U cosnafla*rr c ocbmb B3. Ha U BbmonHCHbi 
oTHpbm>ie c o;nioro Kom^a nasu (TI). Onopnue roiacnmbi psucnojioxeHW b n a xecrKo can^amj c ocbvcb B3. 
Ha oTKpbrrow kohxjc KaxRoro Fl Bbnio/iHCH ^ononHBTeBbKbifl II. Ka^an onopHaB nnacTBBa aoa&KeHa 
BwcrynoM. paauemrHBJbiM d flontuiHirrcnbHOM II. Kopnyc c ono pHMMH nnacTBHavoi oxsaTbiBaeT raaxa. 
T ait an coBOxynHOCTt. npaaHaxoB o6ccncMBBacT noBumcinic u^emmxrra ycrpo&rroa. 1 a. n. $-m*, 7 an. 
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Description [OracaHMc M3o6pctchkh|: 

Hao6pcTcaKc oroocsrrcH s 6ypeHH» h RainrranhBowy peuoaTy ckbaxhh b cpcABaaHa^ceo, 
n/in paaoa/ibqpBUBaHHH ycrpoftcTe H3 npo$scribabix Tpy6 npw ax ycraBome b exjaaxsmt. 

Haatianee (Sjudeku k K3o6peTemno no TexHHuecxoB cymRocrw HBrwcrcH ycTpoftcrBO n/iH pa3BanbiK)BXH 
npoi>B7TbHboc TpytS npa nepcapbmm hum ooh ocnoatHCHHfl b cxBajKHHe. concpMamec nojibtft 
q> uuuVU > HM C uuafl xopnyc, a a napyaraofi noBepxaocTB Koroporo BbinanntHM HamioHHwc orrHocHTcnbHO 
upo^ojibaoft ocm Kopnyca nnocRne yqaCTKa, b ycraHoonaniuc aa nocjicnHHX c nouomwo oeeft na onopHbix 
cmaCTBBax earajjyioujiae aneweirrw. 

HcnocxaTKOM yroro ycrpoHcrea Bannerc* HeBaflenHOCTb ero patiorbi H3-3a h^octbtoiboh (hxokob) 
opoMHocTH Koptryca, MxmmiajnsBan TtxntnBHa cranra Koroporo b pcoyjoyrare iwnarajcmvi HasjioBHbOC k ero 
apo^anbHOB oca djiocshx y^acntoa hc y^oancToopHCT yenoorao npo^mocTH npa xpywnra. 

UfiJib aoooperenxm nonumame Bafleraocro ycrpoflcTea 3a c<«t yBCjnweinui npo^iHOCTH ero Kopnyca. 

3to AocraraeTCH tcu. uto b anwcwBaojoM ycrpoacTBe n/m paaBanbqpBKH Tpy6\ conepmainea nanwfl 
uy onaammmcKnA Kopnyc, Ha Hapymoft noaepXBOCTB Koroporo BbcnonHcabi uamioamic orraocaxcnbBo 
npcynvxb&oA ocm Kopnyca nnocsae ynacTRH, a ycTaao&neBHbie na nocTignmx c n o nonnjo oceft hb onopHbix 
nnacTBHax Bamjjyxxnae anenarrti, oorvtacao asoopere wno HaxjioHawe nnoczae ytracTKB Ha aapyxBGB 
no pe pXHo era Kopnyca B Mn a n a e B M o nane qejiBBgna wecgHX nexoBOK, oca Roropbcc cosnan,axrr c ochmb 
mnwywTyx anefcicHTOB, a Ha uckobkax BbmonHcau OTKpbCTbie c oniioro robba h aitcneHTpinrao c uc ny HHb te 
k BCMy aa3bi, npa stom onopauc nnacTHHbi pacnonojacofci b naaax a xcctko cefoamj c ochuh 

BajTMiyBmHX 9JICMCHT0R 

npyrmi omspmcM onaebceacuoro ycTpottcToa hbjihctch to, «rro aa ompbiTow kohuc Kaxnpro naoa 
BbraaracH AooamiHTcnbBbia nao. a xaayjaH onopnan nnacTHna CHa6accaa Bbicrynon, pacnonomcHHBiM b 
^ononHHTtntHOM na3y, npa ctou ycrpoacTBO cho6xcho raftsofl, oxraTbisaranefl Kopnyc c onopHuuu 
nnacTHBaioi. 

yicaaaHHbie oT/nraiH oCccnooroaioT B03MoaoiocTb yBemwcHMH TojnnHHbi ctchkh aopnyca n Hantionee 
onacsoM noncpcHHOM cctichhh cro, 6naron,apfi «iewy noBbimaercH npo^mocrb Kopnyca a. cnenoBaTCJibHo, 
BfimcxHOCTt. pafioTbi ycrpofterea oca hsmchchhh cro nouHHanuioro napymiaro naawerpa a/in jjaHHoro 
THHopa3tccpa. 

Ha <>ar. 1 noKaoaao ycrpoacTeo, yeraHoancaBOc a npo^KHbaoft paaaanbuoBbiBacuofl TpytSc, o6mwa bh«: aa 

$HT. 2 OCHCHMC A-A HA ^BT. 1; Ha ^HT. 3 $paTM£8T KOpnyca yCTpOBCTBa C KOeCTpyKTMBHbOCB VICMCBT8MH 

B/w ycTaBOBKH Banu^yiooncx sjioxchtob; aa ^ht. 4 biu^ no crpcnKC B ha ^bt. 3; aa $ar. 5 ceieBMe B-B aa 
(nr. i: aa $ar. 6 cetKaae r-r aa (wr. 1. aa <iKr. 7 ccvchhc fl-H aa 4>bt. 3. 

ycrpoacTBO una pasosuibqpBKH TpyfS (^bt. 1) conepanrr ubjihh^p otccbhb no/ibrfl aopnyc 1 c uarrpantflMM 
KaaanoM 2 a pc3b6a>ra 3 a 4 cocflMHCHHH cootbctctbcsbo c kojiobhoh 6ypH7ifam>ix Tpy6 5 a 

CKfiaxKBHbiM oOopynoeaHaeu 6. Ha aapysHoa noBcpxBocTH Kopnyca 1 nojj yr/iow r ero npoftontHofl oca 
BfamonncHbs njiocxac y^xmca 7 b BBRC UBJiaaupuMccRHx uchobok 8, Ha Koropbtx BbraojracHU OTRphirbic c 
onHoro Koiiua nasbr 9, 3Kcr;arrpnnH0 cMctneHHbic othochtcjtwio uckobok b cropOHy OTRpbiToro Kora;a 3T«x 
naaos. c yr/iy6jieHHWMM 10 o hx nponroonanomHbix oTKpbiTbo* KomiaM crcHKax. B naaax 9 paaMcmcHbi 
onopHbie nnacTHHU 11 c K03i>ipbKauB 12 no ax nepat^epaa [Qvr. I), BXOABnxBua b yrviytSjieHMH 10 naooB 9 
(4ar. 3 a 4). 

Ha noBcpxBocTH onopHbOc nnacTBH 11 ($bt. 1), ROHraRTHpyronca c KopnycoM, aaroTOBncHW Bwcrynw 13, 
Bxonangie b ^onojmaTcjaHwe naobi 14 (^ar. 3 a 4), HboxuiBCHHbic aa OTKpbiTbix ynacTKax naaoo 9. Ha 
HapyacHoft noBepxHocra aopnyca aunanaeaa peofc6a 16, Ha xoTopyio HaBHHuesa raftxa 16, oxBaTbtBavtnaH 
onopBbie roiacTHHM 11 a o6ecnc^nfBaa>iBAH cobmcctbo c hx KosbipfaxaMH 12. BwcrynaMH 13. yrjiytincBBHun 10 
b Eopnycc a npnojiB^rcnfaiibttfli nasaMH 14 4>BKcanHR> nnacraH U or npoBopora a Bwna^cram m na30B 9. 

Ha BHcmaHX ot Kopnyca noecpxHOCTHX onopaboc nnacTHH U kcctko k c jEOSjsrvpmBbOi cucdvhhcm r hx 
Bcpxaea ncpa^epHa (rpanm;e) 3aRpenneHM oca 17 (^ar. 1 a 2). aa Koropux c nouombJO $HRcapyioincro 
RonfaOA 18 ycraaoBncHia BanuxyiocqHC sjicmchtu 19. npa stow oca 17 Bajtbuyxunnx aneueHTOB 3aKpcnneHbi 
Ha onopHMX nnacmHax 11 tbk. ito bx reoMCT paqp CKac oca cbmmctphh coona^axyr c reoMC 1 pa mcckhmb 

QCHMB CHMMCT pBa njUVBBffp*I*iC>CKBDC QCKOBOX 8 (CU. OCCDyiO JUOUUO 0-0 Ra ^RT. 3-4). 

3BCUCHTpH«nioe cMemeHHe naooB 9 oTHocaTejibHo nnoma^a ockobok 8, a Taajse BenOTHHy MaKCKMaiitHo 
BcoMoxHoro yr/iydncHMH ucxodor b crewey aopnyca oopcACJunor pac^mifaoa nyxcM j\nn KOHxpCTHoro 
Tanopaawcpa yerrpoaexoa c yHcroM o6ccncicHHn Hco6xonHMoro 3anaca npo<oiocTM Kopnyca npa pa6orc 
ycrpoacTBa o yenoeaax Rpy^crow. A uaKOOianbno dosmojkhoc cwfemenHe onopm>cx nnamw 11 
OTHOCHTenbHO ocefl 17 Ba/ibuyioinHX ajicueHTOB 19 o6ycnoaneHO pacnonomeHaeM naooo 9 no^ hhx h tcm. mto 
rcoirfeTpH^ocKMC oca cHMMcrpmi 3hk pcrxn c mibiA Ha mix wxfi 17 BanbnyiomHx sjicmchxod 19 nonmiibi 
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COEII&A&Tb C PCOMCTpiWOCMMH OCHMH CHMMCTpHH qCKODOK . 

Pa6oTa ycrpoftcTBa ijohchhctch Ha npircpe paooanbupooi npo$HraJibix Tpy6 npn KDOJumim huh 3onw 
napymcHHH repurnnmocni ofcauuofi noriauma 20 {<>kt. 1, 5. 6) cmurnH M. 

npo^KHBHwe TpytSw 21 cnycxajor Bnyrpb o<5caflHafl kojiokhw 20, o mrrepean wxnnnpm h pacnmp«xrr no 
npraaTHH «x ctchok k ctchkc odcaAHofl kojiohhm 20 (<J>nr. 5) coey*aimeM BHyrpcmicro n^aejiimcCKoro 

3arev c noMomwo pc3b6w 3 ycTpowrruo npHCocAKKHJOT k kojiohhc Tpy6 6 h cnycKwor o cxeaaLMny. no 
W ocnuKCHHH yerpoflCTBow aepxHcro soKua npo^mihHwx Tpyf5 21 KOJioimy 6ypH7ibHwx -rpytS HawraaioT 
Bpaman, npn oflHOBpeuamoM co^amm oceeofl narpy^KM n npoMMBKH bojiocth Tpy<5 nepo uorrparaoibdt 
Kaaaji 2 sopnyca 1 khhkoctuo. B peoynbraTc »toto HWHtrrwc flaaneHireu yuacnos 22 ($ht. 5) 
npo^HJUJflbix Tpy6 21 uuxipaariHioTcsi «o nnoruoro » pcpucnrmoro npflaanw bcck HapyamoH noeepxHocm 
npofOTibHux Tpyti k BayrpefiBCfl dobcpxhocth o6caAm»ix TpytJ 20 ($nr. 6). 

no oxoHMaHHH paoBvtbBpobtBOHM KOJioHHy 6ypnnfaHux Tpyti 5 c ycrpoftcroou no^HKuarrr aa ckbajkhhw. 
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Claims [Oopuyna H3o6peTenHH]: 

1. VCTPOftCTBO jyifl PA3BAJI bUOBKM TPYB. conepwanjee nomrf ijHnHHppHVccxHft Kopnyc, ho Hapymoi 
nooepxHocxn Koroporo BbnxonHeinj naiuiojaiue oTnocsrrenbtio npo/jojiwiofl ocw Kopnyca miocsne yuacTKH, h 
ytrraHoanamuc na nocjie^xnxx c nowotnjjo ooefl na onopaboc nnaenoiax eara^yiompe ancucanj, 
cmnrqaiomcccfl tcm. «rro aaKjioHHMC iitiockbc yuacnm na HapyzsBoa noDcpxjiocma sopnyca BfemajracHbi b 
Banc ujuuumpum a L i uui ucKoeox, ocm KoropbUL coenaflajcrr c ochmh eanu^yxmoxx ancMCHTOo, a Ha qpiqekox 
BbraoJiHCKbi OTKpiJTtJC c ofjHoro Kouoa a »Kci;eHTpuwBO cuemcHHwc a hcm)' nasw, npa »tom onopRbte 
nnacTmi pacnonomenu b naaax w xecnco casraaHbi c ochmh Bajibijyiormoc ancucHToa. 

2. ycrpoftCTBO no n.l, oTnmiaxHqcoCH tcx. *rro aa ompuTOM sonne Kaajjoro na3a BunojiHcn 
HonariHirrcjihUbdi nao, a itaJKjjan onopHan n/iacnma cHa6scsa BbicrynoM, paowanejunxki n 
npnQTnmrenfaHOM naay. npn yrow ycrpoftcreo oiafimcao r-aoxoa, oxnaTbtBaiomjeft Kopnyc c onopHbiMH 
nnacmiawii. 
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Drawlng(s) [Meprexfl]: 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (lpw) strength of 
the housing whose minimum wall thickness docs not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-T in Fig. 1, and Fig. 
7 is the section JX-Ji in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 1 5 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 11 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 11 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional 'strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. I 
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Fig. 2 
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Fig. 3 
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View B shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 



Fig. 7 
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